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PREFACE. 



The JhUowing pages are submitted to the 
public, in hopes that they will be found to open 
a way to important improvements in the great 
machinery of the country. 

The Author was engaged upon a particular 
subject in Mechamcs, and found that he was 
in warit of powers which the known machinery 
did not supply : he made experiments, and at 
length succeeded in obtaining the powers he 
wanted. When the object of his researches is 
laid before the public, it will, he has no doubt, 
be allowed to be important, and, he has reason 
to believe, it will then be seen that his success 
has been compleat. 

But, 
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11 PREFACE. 

But, as in the pursuit of a particular inr 
dividual object, he discovered improvements 
which, he had reason to believe, might be high- 
ly advantageous, if introduced into machinery 
in general, he thought it right that every one 
to whom the discovery uxmld be advantageous, 
should have the liberty of using it in that way 
which uxmld most effectually benefit his own 
works; he thought it right, too, that the in- 
ventor should derive adequate advantage from 
his mvn discovery : to secure this double advanr 
tage he has procured a patent for his invention, 
and now submits it to the public at large that 
every one who chuses to do so, may take the 
benefit of it. 

Engineers, and others, who are engaged in 
the superior machinery of the country, will 
after having perused these papers, be able to 
determine how far the invention which is therein 
described can be adopted, with advantage, into 
their works ; they will either project the parti'- 
cular combinations which they may chase to 

adopt. 



PREFACB. lU 

adofity m which case tliey mil, mi application 
to the patentee i he licensed to introduce them ; 
or, if they should prefer it, on consulting 
with them, he will design for them, and su^ 
perintend the execution of such wheels as may 
he thought most conducive to the objects which 
they may have in view. 

The manufacturers of machinery of any kind, 
and in any part of the kingdom, who may judge 
that the introduction of these wJieels into their 
works will be advantageous, will, on applica- 
tion to the patentee, be supplied with whatever 
they want, designed by himself, and executed in 
the best manner at manufactories in London, 
that will be under his immediate direction. 

It has already been said, that he was led to 
this discovery by making experiments upon a 
particular subject in mechanics; it would be 
useless to enter into the particulars of that 
subject at present, but it is sufficient to say, 
that it will, as soon.as circumstances can admit, 
be laid before the public; when he presumes 

to 



IV PREFACE. 

to hope, it wilt he found that, independent of 
whatever use others may chuse to make of the 
opportunity now offered to adopt this invention, 
it is, in its consequences, likely to prove highly 
advantageous to several departments of trade 
and manufactures. 



No. 50, Strand, April 30> 1811. 
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DESCRIPTlbN 

OF THB 

THEORY AND PROPERTIES 

OF THB 

IJVCLIJVBB PJLAJVE WHEELS^ 



The immense advantages which eViery depart- 
ment of the trade and manufectut'les oJp the 
British Isles has derived from the modern itit* 
provements in machinery, have credted a dispo- 
sition to look, with a favourable eye, upon ciVfeiy 
attempt to carry all mechanical engines still 
nearer to perfecticm, and will render aily apology 
for publishing this tract unnecessairy, provided 
the invention which it is ihtendeid to describe/ 
■ should be really cs^lculated to prdttldte dbjeets, of 
such great national importance. 

B The 
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The invention consists of two wheels, one 
of which may be called the active, the other the 
passive wheeL; because, when the former is acted 
upon by any extraneous power, it produces power 
in itself, and communicates that power, as well 
as motion, to the passive wheel, which is moved 
by it ; and thus the whole of its power and velo- 
city are communicated to any machinery, of 
which these wheels form a part. 

To understand the construction and power of 
these wheels, it will be necessary to refer to the 
figures which accompany this description. Fig. 1, 
Plate I, repii^sents a portion of a common toothed 
wheel, which is turned by Fig. 2, a wheel of the 
same kind, but of smaller diameter. Fig. 3, is 
a portion of the fece of the same wheel, laid 
down strait to shew its breadth, and the diameter 
and num^r of its teeth. 

If we , calculate or measure the surface of 
these teeth, round the whole circumference of 
the wheel, we shall find, that the measure of this 
circumference will be nearly three times as much 

as 



as the actual circumference of the wheel would 



•■* 



be, if its surface was quite plane ; consequently, 
whatever power is employed to turn it once 
round, must traverse three times as much space 
as would be necessary to effect that revolution, 
and, of course would occupy three times as much 
time as would be necessary to effect that revolu- 
tion, if the surface of the wheel was quite plane. - 
But other circumstances must be taken into 
considigration. Upon examining the manner in 
which the teeth of the wheels, 1 and 2, are 
locked together, it' will be evident, that three 
teeth of the passive wheel oppose, at the same 
time, almost the whole of their diameter to the ac- 
=■ tion of the moving power, which must overcome 
them before it can move one tootK; and then 
another immediately takes its place, so that to 
whatever extent the revolutions of these wheels 
may be carried^ it uniformly requires that the re- 
sistance of almost three teeth should be overcome, 
before one tooth can be moved. Supposing the 
work to be accurately made, each tocfth of the 

B 2 moving 



V^oving power mu^t bear upon one side, md upon 
the top of the opposing tooth, for the whole 
breadth of the wh^l's face, and for the lengt;h of 
almost three teeth at one time, durii^g the whole 
revolution of the wheel : hence it is evident^ that 
lyhatever quantity of frictiop is created by the 
motion of these wheels, during the whole time 

« 

they are at work, is thrown upon a pprtion of 
their surface equal to twice their circumference, 
and their whole breadth. It is well known, that; 
in all powerful machinery, much of the ti^le and 
the power empl^oyed is occupied in overcoming; 
the friction, and the effect of the machine is di- 
minisl;ied in proportion to the friction of its. 
component parts. 

This waste of power and time is dinjtinish(ed^ 
as much as in the nature of t;hings possible, by 
substituting the wheels which ar^ n^w to be de- 
scribed, for those which have been generally 
used in all mjagl^inery, that has been moved by 
coipmon wheejrwork. 

pne peculiarity pf the invention C9nsipta in 

cutting 



cutting tki^ teedi of the wheek^ not acroed the 
tsifi^, ii^ lines parallel to their axes, but in diago- 
nal lixMds^ diverging from the parallel line on one 
side of th^ wheel's face, to the parallel line on the 
ot^er side, and ranging to any length, according 
to the angle which I wish to give to the tooth. 
Thi3 may be at any angle, from five degrees ot 
ajtt inclined plane to eighty-five; but, for the 
purposes oi^ th^^ demonstration, I shall confine 
njyseljf to tljie angle of eighty degrees, which b 
the greatest; extent; of motion thjat has yet been 
given to any whejels tlji.at I have executed, 

f'ig,. 4 and. J5%. 5, represent portions of> 
wheels, the samp si^e as those which are repre^- 
sented by Fig-''"* I and 2, Mg. 4 and JRfg. 5, have. 

their teeth of the same diameter as the teeth oJF 

-. . . . • 

JRg^"- 1 and 2 ; but t;hose teeth in Fig^'^' 4 and 5 
ai:e cut upon a diagonal line, whose angle is equal 
to an incli;ied plane of eighty degrees, from a 
lin^ drawn parallel to the as;is of the wheel> By 
this means, one diagonal tooth and its space go. 
as fa^ upon t^e face of the wheel^ as i^urt^en o^ 
the parallel te^th and their apaj;^si« 

Place 



Place one foot of the comptisses on the 
diagonal line of the tooth and space; Mg. 6, which 
represents a portion of the face of the wheels and 
measure its length ; then turn it to the perpen- 
dicular line,, and it wilbappear, that the diagonal 
is^ but one-seventeenth part Ibnger than the actual' 
circumference of a similar portion of the' wheels 
supposing its" face to be-perfectly smooth : to this 
add two diameters of the square of the tooth, ta> 
account for themoreased surfiice: occasioned by its* 
height, and it will appear, that the increased space 
which the ijrheel must travel over, in consequence' 
of this form- of the teeth, is but about one-fifteenth 
of its actual circumference ; therefore; by cuttings 
the teeth upon- tiliis diagonal j instead^ of tHe pa- 
rallel line, one circumference, and fourteen.fi:f- 
teenths of the fHction and motion of the wheeP 
will be saved in every revolution; and; of course, 
so much will be added to' tKe velocity and* ex- 
ecution of the machine, without any actual in- 
crease of its moving power. 

But other circumstances are to be considers 
ed, which will render the difference of velocity in- 

the 






the two systems more considerable. It has already 
been shewn, that in the revolution of a common 
wheel, the friction is laid upon two diameters 
.of three teeth, and the almost whole breadth 
of its face, uniformly during its whole evolution; 
,the surface thus acted upon by friction is six 
diameters of a tooth for its whole breadth ; but^ 
upon inspecting the action .of the diagonal teeth, 
it will be found, that they never come in contact 
with each other^ upon more than one point on 
each side, at the same time, and these points are 
continually and regularly shifting during the 
motion of the wheel ; it is impossible that th^rp 
should, in any case, be any accumulation of 
friction upon an increased surface, and thereforjB 
it is evident, that all the friction which can be 
exerted upon one diagonal tooth, which bears the 
whole .power of the machine during the course of 
its movement, under the direct impulse of the 
moving power, is but. equal to a sixth part of the 
friction of the common toothed wheel; and if 
it is farther considered, that the diagonal tooth 

which 



which bears this quantity of friction, will range 
feorteen times as far with it as the parallel tooth 
will ; it seems evident, that the friction which is 
exerted upon any given portion of a diagonal 
toothed wheel, will amount to little more than a 
fortieth part of the friction that must be sustained 
by the same portion of a common wneel, while 
it is employed to do the same work. 

If, howevier, it should be found, that this 
estimate is exaggerated in favour of the diagonal 
toothed wheel, there is abundant reason to believe, 
iSiat its power is not over-rated, in stating the 
following to be the law by which their action is 
tegulated ; viz. that whatever power will com- 
pletely turn a parallel tooth in a given time, 
will, in the sayne fime, drive a tooth, the diameter 
Df tvhose square is the same, upon any length of an 
inclined plane, or diagonal line, to which it may 
extend, provided that all other circumstances 
are equal. This being the law, it is evident 
that equal quantities of any two diagonal toothed 
wheels that can move each other, while their 
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axes are parallel^ will perforin that motion in the 
same time^ but the relative number of evolutions, 
if performed by any two wheels, will be as the 
difference of their diameter ; and the number 
of revolutions performed by any two of these 
wheels, when compared to the revolutions per- 
formed by parallel toothed wheels of the same 
dimensions, will be as fourteen to one, if all 
other circumstances are equal. 

These papers were submitted to the. judg- 
ment of a scientific friend, that he might detect 
any error, fallacy, or mis-statements, if any such 
existed in them. Upon the point under discus- 
sion he observed, '^ I have no doubt of the fact : 
*^ indeed, writing, as you do, with the machine 
*^ before you, it is impossible that you should mis- 
•^ take the fact, though it may be difficult to frame 
^^ a mathematical demonstration that will account 
*' for it: perhaps the following maybe satisfactory. 
•^ Let A. B. C. D., fig. 7- represent the 
^ circumference of a circle, or wheel : set off 
f^ any distance from A. to E., to represent the 

q ** spac^ 
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space a parallel tooth would pass over in a 
*/ given time, from A, to F. : set off fourteen 
times the assumed space, A. E., and draw the 
chords, A. E., A. F. Now, by a well-known 
•^ law of mechanics, a heavy body would fall 
^' down the inclined plane, A. E., in the same 
•* time that it would fell down the inclined 
^ plane A. F., or any other chord which could 
^^ be drawn, and will always be equal to the 
^ time taken in falling perpendicularly down 
" the diameter of the circle^ 

** When the times and velocities are un- 
'^ equals the spaces are in the compound ratio 
^' of the times and velocities ; but when the 
^^ times are equal, the velocities are as the spa- 
^^ ces. Now, as the spaces are as fourteen to 
^* one, the times are equal ; by assumption, the 
velocity of a body, in falling from A. to F., 
will be fourteen times greater than in falling 
^' from A. to E. 

^^ This being true, with regard to a heavy 
^^ body falling down the inclined planes, the 
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**^ same results, it appears, must be produced by 
^^ the action of the inclined plane wheels." 

If thiis demonstration should be satisfactory, 
it will prove, that the velocity of any two of these 
•wheels, will be as fourteen to one, to the velocity 
of two parallel toothed wheels of the same di- 
mensions ; consequently, if these wheels are 
•introduced into any existing machine, instead of 
the parallel toothed wheels of equal dimensions, 
the power of that machinery will be increased, 
•in the proportion of fourteen to one, provided 
all other circumstances remain equal. 

The next peculiarity of the invention is 
that which is called the active wheel, because, 
when it is acted upon by any extraneous power, 
it generates power and velocity by its own energy, 
and communicates them, by the passive wheel, 
to any machinery to which it is applied, or 
into which it is introduced. The introduction 
of this wheel will establish a law that is new 
to practical mechanics, and directly militates 
against that law, which is generally adopted, 

c 2 and 
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and is, by many, believed to be universaUjf 
true, viz. that in constructing compound ma^ 
chinery, " so much as is gained in power, is 
lost in time." The law to be established by 
this active wheel is, that the velocity increases 
as the power, and the friction diminishes as the 
time.. 

Being in search of a power that should com- 
bine greater velocity, with greater power than 
were known to exist in any machinery that I had 
seen^j or than was described in any book that I 
could find, it occurred to me to construct two 
wheels, with their teeth in the direction of in- 
clined planes, so regulated, that they should 
turn each other, when their axes were placed at 
right angles, instead of parallel lines, and I 
found myself in possession of the power I want* 
ed. The discovery wa? empirical, but its phe- 
nomena were so striking, that they irresistibly 
impelled me to attempt, at least, to investigate the 
Jaws upon which those phenomena depended. I 
sliall i;iow explain so ipuch of those laws, as { 

hav« 
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have been able to ascertain^ though I am aware 
that able men may carry the discovery to a point, 
far beyond any thing that I have any idea of^ 
and shall point out some of the uses to which 
the discoveiy may be applied ; leaving the ex- 
tension of it to those^ who have more know- 
ledge, and more opportunities of applying it> 
than I shall ever have in my power. 

I have in my possession two wheels ; the 
diameter of one of which is three inches, of the 
other something more than seven inches: by 
making one revolution of the three inch wheel, 
two complete revolutions and one-fourth will be 
produced, of that which measures seven inches, 
or, in other words, the circular movement 
of a body, whose superfice measures nine inches, 
will complete the circular movement of another 
body, whose superficial measurement is more 
^an forty'Seven inches. If this declaration had 
been found in the papers left by a dead man, 
without any clue to explain it, it would be con- 
cluded, th^t he wtote it in a paroxysm of delk. 

rium I 
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tium ; if it should be found in some old printed 
book^ the author would be characterized, as it 
•was once fashionable to describe the Marquis 
of Worcester, as a weak-minded fanciful projec- 
tor ; but as the wheels are in a state to be pro- 
duced, I shall have credit for the fact, and be 
permitted to explain so much of the laws upon 
which it depends^ as I have been able to ascertain. 
When I have so done, I hope the subject will be 
taken up by some one, who is better qualiBed to 
do it justice ; and am susceptible of no higher 
gratification, than can be derived from seeing it 
carried to the highest degree of perfection, to 
which great talents may carry it. 

These wheels are to be considered as to 
their power, their velocity, and to both united. 
At present it will be attempted to explain the 
manner in which they produce the peculiar 
ilegree of velocity which they will be found to 
communicate, 

JPTg. 8, represents the side of a wheel, whose 
-circumference contains nine teeth. Fig. 9, 

shews 
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shews one side of the face of the same wheels it» 
teeth cut oa a plane of ten degrees from the 
face of the wheel, which stands in a vertical po- 
sition^ and which is therefore the same as eighty . 
degrees from the horizon* Fig. 10^ shews the 
side of a wheels whose axis is laid horizontally^ 
and at right angles with that of Fig. 9. Upon 
this wheel are cut four teeth, each of which ia 
cut at the same angle around its axis, as will 
correspond with those teeth which are cut lon- 
gitudinally upon the vertical wheeK The conse- 
quence of this opposition to each other is, that 
by turning upon its vertical axis that wheel Fig^ 
9, which I have called the active wheel, in 
making one revolution it passes over the space 
that is equal to nine diameters of a tooth ; the 
passive or horizontal wheel, having its axis at 
right angles with the vertical, has the length 
of its teeth at right angles with the diameter of 
the square of the teeth of the active wheel ; 
therefore the horizontal movement of Fig. 9, for 
a space equal to the diameter of one tooth, drives 

the 
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the horizontal, or passive wheel, foi* the length of 
one tooth, in the same time, according to the law 
which has been already demonstrated^ f)iz. ** that 
ivkatever potoer will cofnpletely turn a parallel 
tooth in a given titne, will, in the same time, 
drive a tooth, the diameter of whose square is the 
same,' upon any length of an inclined plane, or 
diagonal line, to which it may extend, provided 

THAT ALL OTHER CIRCUMSTANCES ARE EGtUAL." 

The horizontal, or passive wheel, having but four 
teeth, and the vertical nine, it necessarily follows, 
that the velocity of the passive wheel to that of 
the active, is as nine to four; i. e. as it appears by 
measuring those wheels upon which these experi-* 
ments were made, their relative proportions are as 
nine inches to forty-seven and a quarter. 

It may be objected, that this statement i» 
incorrect, because if the number of the teeth 
were as nine to one, and the proportions of 
the wheels were to be found by multiplying that 
number, theproduct of the circumference would 
be eighty-one inches. This is a fallacy which is 

to 
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to be explained. The proportions of the dia- 
.gonal to the parallel teeth, are as fourteen to one. 
In laying out the diagonal teeth upon the face of 
the wheel, it is necessary that a space equal to the 
diameter of its square be left between each pair of 
teeth ; if the breadth of the wheel is equal to 
three diameters of the square, whicih is the best 
plan to be adopted in laying them down, it will 
be found, that the tooth on each side is over-» 
lapped for almost half its length, by almost half 
the length of the tooth before it on one side, and 
fts much of the length of the tooth behind it on 
the other ; for this reason it will be evident, that 
to estimate the increase of a wheel, in the pro- 
portion of its increased circumference to the 
increase of the number of its teeth, it will be 
necessary to take half the length of the first 
toothy and add to it as much for every succeeding 
tooth, which will give the length of any wheel 
according to the number of teeth of which it 
consists. 

The size of the vertical wheel will, on the 

D contrary. 
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contrary, increase in exact proportions, accord- 
ing to the increased number of its teeth ; for 
example, if the teeth are half an inch in diameter, 
and it contains nine teeth, the circumference 
will be nine inches ; if ten teeth, ten inches ; and 
fio on, increasing regularly one inch for every 
tooth : but if the horizontal wheel contains nine 
teeth, we are to reckon five inches and a quarter 
for each tooth, as that is half the length of a 
tooth of the above dimensions, so that the pro- 
gressive increase of the size of the two wheels, 
in proportion to the increase of the number of 
their teeth^ will be 

1 6| 

3 10§ 

3 15| 

4 21 

6 26| 

6 31§ 

7 36f 

8 42 

9 47^ &c. &c. ad infinitum. 
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Hence it is evident, that, if all other circum«. 
stances remain equal, by adding a diameter of 
the square of a tooth to the circumference of a ver- 
tical wheel, so much is added to its power^ and^ at 
tlie same time, five times and a quarter as much 
added to the velocity of the horizontal wheel ; 
which seems to demonstrate the truth of that law^ 
which has been laid down, that the velocity in- 
creases as the power, and, in that particular modi* 
fication of power which has been adopted for 
the purposes of this explanation, the increase of 
velocity is to the increase of power, as five and a 
quarter to one. 

The difierent proportions of the vertical, to 
the horizontal wheel, are regulated by certain 
laws, which differ materially from the laws by 
which the proportions of common wheels are 
regulated. But there is no limitation, to the re-^ 
lative proportions of the number of the teeth, 
in the vertical and horizontal wheels ; for exam- 
ple, the vertical wheel, which has been described 
9S containing nine teeth, may be employed to. 

p 3 turn 



turn a horizontal wheel, whose number ot teeth is 
equal, is double, or in any more extended propor- 
tion, to whatever extent it may be desirable to ex- 
tend it, or may, to any smaller number, even dimi- 
nish the number of teeth in the horizontal wheel 
as low as one : thus, if the vertical wheel contains 
nine teeth, and its circumference is nine inches, 
one revolution of it will make one complete revo- 
lution of a horizontal wheel, whose number of 
teeth are equal to it, and whose circumference is 
therefore forty-seven inches and a quarter ; or it 
will, hi the same time, perform nine revolutions 
of a horizontal wheel which has but one tooth. 
The skilful machinist will perceive, that this 
facility of varying the proportions of the wheels, 
will give him great advantages in modifying the 
power and velocity of his machinery, according 
to the effect he wishes to produce, and likewise 
in the space he chuses to occupy, or to which he 
is necessarily confined ; for, if one revolution of 
the vertical wheel, will produce one revolution of 
that horizontal wheel, whose circumference is 
forty-seven inches and a quarter^ in a given time^ 

it 
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it will produce nine revolutions of that wheel, 
which contains but one tooth in the same time ; 
thus the effect of the machinery may be the 
same, whether it is confined to the space occu- 
pied by the vertical and the one-toothed wheel, 
, or whether it is extended to that space, which 
is occupied by that wheel whose circumference is 
forty-seven inches and a quarter. 

Let us now turn to the vertical or active 
wheel. Fig. 9, is a wheel placed with its axis 
in a vertical position, with its teeth cut on the 
angle of a plane, descending eighty degrees from 
the zenith to the horizon. These teeth are 
locked into those of the horizontal wheel, and it 
is turned on its axis, with its face perpendicular 
to the horizon, by any power applied to the upper 
axis. When this wheel is so moved, the line of 
motion of its teeth moves downwards, in the di- 
rection of eighty degrees, and drives the corres- 
ponding tooth of the horizontal wheel round the 
circumference of that wheel, turning it first Jrom 
itself to an angle of ten degrees downwards, 
Vrhich is soon turned into a line, plane to the 

horizon. 
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horizon^ but ia a diagonal direction of ten degrees 
from a parallel line. In this state it is curled upon 
the surface of the horizontal wheel, and carried 
round, till it meets the vertical tooth again. Thus, 
we see the course by which a vertical plane is 
turned into a horizontal one, and that effect which 
has been stated to be the law, by which the action 
of these wheels is regulated, is produced, viz. that 
whatever power will turn a parallel tooth com-' 
pletely in a given time, will, in the same time, 
drive a tooth, whose square is the same, upon any 
length of an inclined plane, or diagonal line, to 
which it may extend, provided that all other cir- 
cumstances are equal. This law will, perhaps, 
be better explained by the annexed figure 10, 
which will, likewise, demonstrate some other 
points that will soon be illustrated. 

Suppose two horizontal lines with inclined 
planes marked upon them, at the respective 
angles of ten, twenty, thirty, forty, fifty, sixty, 
seventy, and eighty degrees : change one of these 
horizontal lines into a perpendicular, let the two 

series 
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ieries of plane lines diverge from the same pointy 
and the order of the planes will be changed, i. e. 
that line which inclined ten degrees to the hori- 
zon, will now decline eighty degrees ; but their 
lengths will be the same, and every other angle 
will be reversed in the same manner. Place a 
body npon the point where the ends of the 
planes of eighty and of ten degrees meet : let 
this body be so constructed, that by one action 
of the same moving power, it shall divide into 
two parts, and each be impelled down the plane, 
which is in the line of its motion : suppose the 
action of gravity to be out of the question, and 
both these bodies would arrive at the end of their 
respective planes at the same moment of time. 
This is precisely the action of the two wheels ; 
but if the line of the horizontal plane is conti- 
nued across the perpendicular plane, to the ex- 
treme point to which that has descended, it will 
be seen, that the horizontal extent of the per- 
pendicular plane has been but ten degrees, there- 
fore^ although each of the two bodies has moved 

to 



ib the same distance upon its own line^ iti tki 
same time^ yet when the motion of both on th& 
same line is examined^ it is evident^ that the 
quantity of motion in the horizontal^ to that iri 
the perpendicular line, has been in the propor- 
tion of eight to one. Having thus demonstrated 
the law by which the motion of these wheels 
is governed, let us proceed to investigate their 
power. ^ 

If Fig. 9, was a cylinder of cast iron, of 
any other heavy matter, fixed upon a vertical axis> 
and turned by any power applied to the uppet 
extremity of that axis, when so much power was 
applied as would overcome the friction of the 
body upon its axis, it would begin to move, and 
would acquire velocity of motion, in proportion 
to the superabundant force which constituted the 
moving power : but this would be a mere circular 
motion, without any consequences. 

If this cylinder is cut with teeth upon an 
angle of eighty degrees, as represented by the 
figure^ to correspond with^ and lock into, the 

wheels 
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Wheek of the paasire wheel, I^. 10, by turning 
the axes of F%g. 9, the horizontal wheel would 
be compelled to move ; the weight ot the ver- 
tical wheel would constitute a part of tlie moving 
pdwer, to be computed according to the known 
law of a. heavy body moving down an inclined 
plane, and communicate its whole influence 
through the passive wheel, to the whole machi- 
nery that might be connected with it. The 
whole moving . power of such machinery would 
be compound : the weight of the vertical wheels 
acting by the known law of heavy bodies mov^ 
ing down inclined planes, would be the existing 
power ; the moving power may be called the 
extraneous; ihe. whale power would be found 
by multiplying the two together : thus (accord- 
ing to the nature of the machinery), suppose the 
weight of the vertical wheel to be nine pounds, 
^hundred weights, or tons, and the plane an angle 
of eighty degrees, the real moving power would 
beeight pounds, hundred weights, or tons, which 
multiply by the quantum of the moving force 

E applied. 
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applied^ deduct the friction of the machine^ and 
you will have that power which the machine will 
bring into action. 

The skilful machinist will perceive^ that in 
situations where he requires great power^ he 
^^Yf hy adopting these wheels on a laige scale^ 
produce an immense power^ and at a^ compara-; 
tively^ small expence. If the power of a small 
steam-engine is employed as a moving power^ to 
set in motion a train of machinery of this kind, 
and of great magnitude^ it would produce as 
much effect as a large steam Engine constantly ' 
applied^ and all the extra expence of fuel for 
the large engine^ and the expence of the larger 
engine itself^ would be saved. 

'Upon the diminution of friction as the velo* 
city increases^ it may be said^ that the inclined 
planes^ A. B. and A. C, -Fig*. 11, being equal 
in length as well as the angle of their declivity, 
a heavy body placed upon A. would descend to 
the end of either B. or C. in the same portion of 
time ; but if the horizontal basis of the inclined 

planeji^ 
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plane^ A. B.^ was changed to the perpendicular 
Kne^ A. D.. the same body would move down the 
whole length of the plane A. 80^ in less than one- 
fifth part of the time^ according to the well- 
known law which has been referred to at page 10« 
Now as the space A. 80, which the distance pas- 
sed over by the heavy body in descending from 
A. to B., represented by A. £., but upon a hori- 
zontal plane line, is little more than a fifth part 
of the similar plane, A. C, which is the same 
as A. B., which mustj by the connection between 
the two wheels, be passed over in the same time, 
it follows, that the velocity of the body moving 
from A. to Bl 10, is more than five times great- 
er than the velocity of a similar body, moving 
from A. to E. in the same time ; and the friction 
from A. to E. being equal to the friction from 

A. to B. 10, it follows, thsj^t as ft'om A. to E. is 
less than a fifth part of the distance from A. to 

B. 10, it follows, that the friction which is ex- 
perienced by a body which passes from A. to B. 
lO, while the planes of the wheels are connect^ 

B 9 ii) 
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in thie manner th^t has been descnbetjl^ i9 oply 
equal to the frictian from A. to £., or less thiin 
a fifth part of the friction which. tlui same: hody 
would experience^ in passing dovm the same 
plane^ when moving merely by iti fc^wn Ydocity* 

The whole power of the machine is, whilq 
the active wheel remains in a vertical ppsition^ 
compounded of the. weight of that wheel acting 
by its own gravity, andsetin^motion by any ex^ 
traneous power : 'but if the axis of the active 
wheel be placed in a horizpntal position, though 
still at right angles, with the axis of that which 
is called the passive wheel,, it is ^ immediately de-* 
prived of all the power which it derived from the 
gravitation of its own matter, or that matter 
which was impressed upoti it, and retains only 
that which it derived fr6m the extraneous power^ 
and communicates to those wheels which are 
connected with it, and with' a velocity prdpdr- 
tioned to the relative proportions of the wheals. 

We have now acquired a knowledge of three 
distinct' kinds of power, which may be introduced 

into 
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ioto Qiaehiii«7; by the use of these wheels ; firsts 
that which is d^nvex) froiQ two or more of th^ 
wheels which h&ye bee^ called pasuve^ and pps* 
Bes^iog pQWe;r«i superior to the powers of all other 
wheels tW have been ii»^ with i^imilar inten« 
tions ; secondly, of pOwef aiid velocity to apy 
extent, by combining th^ a(^tive and passive 
wheels, and taking advantage of the gravitating 
power of the matter which may be. connected 
with that wheel ; and, thirdly, by connoting 
tiie> active and ^Mueeive wheels^' but relit^qiiishing 
the advantages which may be derived frond the 
gravitating power of matter. To these may be 
added' a fourth. kind of power, vizi when two or 
more of these wheels^ which have been called 
imssivey but which maybe combined together^ to 
#s to form a moving power, are so combined^ of 
^¥hich the following maybe stated as an example. 
• ^ 'Let A. Mg. 12, represent a wheel of any 
given 8ize> twned by the small wheel or pinion B. 
If A« has sfeventy-two teeth, and B, six, twelve re- 

-volutions of ' p. will > produce one revj>lution of A. 
.• ^* ■ /f according 
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according to the proceeding described by Fig. 1, 
2, and 3, which is that of a number of small 
levers turning one large one, according to its own 
power, but diminishing the effect and velocity of 
that power, by the slowness of their own motion 
iand the effects of their friction. 

Let A. and B. F^g. 13, represent two 
wheels of the same dimensions, but with the 
inclined plane teeth. Let A. have twelve teeth 
in its circumference, and B. one. One revolu- 
tion of A. would still be produced by twelve 
revolutions of B., but with powers in every 
respect different. 

As the twelve teeth of A. Qver-lap each other 
on the face of the wheels, according to the descrip- 
tion given at page 17, each of them will be equal 
in length to one-sixth of the circumference of 
the wheel. Let the diameter of the wheel be 
twelve inches, and the length of each of the 
teeth will be six. Each of these teeth acts as a 
lever of its own length, and is placed at a station 
of thirty degrees within a right angle of its city 

cumference. 
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climference. This arrangement constitutes 4 
series of compound leversi viz. firsts a series of 
levers six inches long, within the circumference 
of the wheels and^ secondly, another series of 
letters of equal length, acting tipon the extre- 
mities of the former, at an angle of thirty 
degrees, within a perpendicular line, drawn 
from the Octremity of the wheel ; or one hun- 
dred and twenty degrees from the extreme end 
of the tooth, when it is laid in a horizontal 
line from the axis of the wheel : these teeth are, 
at lectst, equal to a series of levers double the 
length of a spoke of the wheel, as explained by 
Fig. 14. Take the length of the teeth, and add 
them to the diameter of the wheel on every side, 
and it will double that diameter, thus we shall 
have a circular series of levers, equal to a wheel 
whose diameter is twenty-four inches, perform^ 
ing their revolution in the same time as a wheel 
whose diameter is only twelve inches, and with- 
out the impediments which a wheel of that dia- 
meter, but made in the common way, would ex- 
perience^ 



peaenoc^ from the increased isur&ce and fnctiog 
ix^casioned by its . constmctiaD^ as described- by 

The wheel, or pinion, ^ B, Pig. 16,. b^i|^ 
but a single tooth turned round lei cylind,efi wi^l 
be; but one inch in diameter, and therefore wi}L 

er than those of' A. It ha« been shewQ, : tbflt 
the wheel A. is equal to a series of levers, vtfhoie 
length when tofkefi collectively, i^ doUbk that of 
the diameters of the'whefel: but th& fvheel B. 
'bdng but one in<^h in diameter^ though equal in 
power to a single Ifever of six ' inches, with nb 
impediment but' that of rtiotion upon. its own 
* axis, hence it \voUld s^em, that in estimating^thie 
power of B. at only six timl^s that df k wheel •€£ 
the same size, but of the- edmmori 'construction, 
it is much urideNratiBd : but; letting it so i remain, 
and estimating A. at tvi^ice the pdwer of its coc- 
.respohding wheel of the ordinary ^onj^tructioo, 
and the p6wer of the two inclined plane 
wheels, wiH be as twelve to one of theciommon. 

But 
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But we are entitled to add two more, on account 
o{ the increased surface created in the latter^ as 
has been explained at Page 4, and therefore are 
entitled to estimate the power of this pair of 
wheels at fourteen to one^ as the power of the 
common wheels. 

In attempting this demonstratidd^ it has 
ibeen confined, throughout the whole^ to the 
.iSnigle angle of eighty d^rees^ for the sake of 
comparing one part with another ; but the same 
reasoning will apply to wheels^ cut upon inclined 
planes of every difierent angle^ the general laws 
remaining the same^ thoiigh the particular mo- 
difications will produce different etEkits^ both of 
velocity and power ; and the skilful mechanic 
or madiinist will perceive^ that they have now 
the means of producing almost infinite varia-r 
tions and effects of * pbwer^ which ' were not, 
previously, within dieir reach. To their re- 
flections, the sulyecC might now be left with 
safety; bu^ for the sake of others; it majF hot 
be vsdb» to compare the two . syst^ as ap|di- 

F cable 



t^^ble tOi«aioe twiple inacbw^ jforfwhidi ]^u& 
j>o^e<dij^<^msiion.wind or ^waler mill ^has :beea 

JF^g* l, pi* ^7 indicates :the >ffiachineiy .of 
^tibe ^or^inmy miil. A. is ctfae yxxx^. communi- 
cating with the moving power : (which is . not 
riepr^eqt^)^ .and jsets •the : whole machine in 
ilXiPtian ; B. is the t^c^^whed^ .which, sets. C.^ . the 
'^yeotioil avbeel whieh.move&the.6tone^ in motion^ 
£B^ba8iiiixiyM>9Q teetb>;or cogs ; C. has ten teeth^; 
:€M^i)»f^f)B^y^ oner revolution :of .B^pr^^iiuica im 
c twpluj^ws. aiid one-teJBth of . C* 

, i t^*A ifidicates^^the posdiian^^bf ,a set; of in* J 
.iclin^ I^ftne w^heels^ .Mdbich might be. inserted 
djkMxy extstingmill^ being, made pf > tbe i^me :di« 
^^mfinflioas as^he cdrngioh wheels to.I>e.jcemoTed» 

/ A; ]& ;the ftxis^ « x^oigniected . ^itli the . mcHriiig 
^IfiOfiVtr (which i9 not included in : the view). )B. 
-is a laq;einc1intd«plane wheels LiWhicb consists, .f^ 
ctten teeth^and tiiras C^whidihas Jbut one tooth. 
-* C. commvinicates by -a spindle with - fee active 
•'W^beeli D,j whcye aids- is laid horizoalally, and 

turns 
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ttims £«j whose axis is^ vertical^ and* putg the. 
fltode in motion. Let the teeth of D» and £; ba 
^ proportioned^ tiJiM one revolution of D. shalL 
produce one revolution of £: one revolution^ 
of B; turns C^ teil^ timelif round ; 60' that the 
number of revolutions of the stone^ will be 
the same inf eitller milly iki propoartion to one 
itevblution of the*m6viifig power ;) but the difien^ 
€noe: in Hit jkrformanbe of the^ two^ mills willy 
aoeordiijg to the ^^natioBs already giveUj^ be^ 
BB fontrteea^ oS the inclined plane" wh^els> to oner 
W the old mtll. 

But thef i^ower of making gpeat additions to 
the performance of such a mill is still within out 
teach, if it was to he built according to the fol* 
lowing plan. With the wheel B. connect the 
l^tive wheel F., according to the rules which 
hdve be^ adready explained. It wind is the 
InoVing power; connect a spindle with F.^ and 
piiss it through the roof, to be connected with the 
sails of a horizontal windmill If the moving 
power is water^ connect F.^ by means of a pas* 

F 2 sive 



* I 



sive wheels G.^ fixed upon any convenient part 
of ^ its circumference^ and^ by means of that 
wheely and a small active wheel H.^ connect it 
wkh the axis of the water- wheel; the consequence 
df that combination will be^ that we shall acquire 
tlie means of greatiy increasing the powers of suchi 
machinery in several ways ; firsts by increasing 
tiie power of the active wheels F^ to any extent 
we please^ according to the rule that has been 
already explained ; secondly, increasing the num- 
ber of teeth in F., ad libitum, so as to increase 
the ve!ocity and number of the revolutions of 
B. to any extent we please, and stUl further in- 
creasing the velocity and power of the whole 
machine, bjr varying the r^tive prc^portions of 
G. and H. and D« and E., to produce any effect 
tve wish to obtain ; but there is still another 
source of power to be explained. In F. 2. the 
moving power is applied to the axis of the wheel 
B , the resistance from friction and the body to 
be acted upon^ is applied on its circumference^ 
and much of the moving power must be occu- 
pied 
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pled m ovei^comtng that diiadYantageouf stalA 
of the resistance: but in a mill 6f the constnio^ 
tion indicated in F« S.^ it will be seen, that th« 
moving power will be applied to the circiimferenor 
of the wheels in the first instance^ by whic^ 
a vast accession of power will be gained. By 
combining all these circumstances tc^ether,* caU; 
<^Iations might be formed/ to shew what ef^ 
Ibcts might be produced : avoiding^ for the pre^ 
setit vM tabulations upon extensive or complin 
estted machinery^ it will be sufficient to sbent 
#hat iniiy be done to increase the power of dia, 
mill that has bieen already mentioned. ^ 

Suj^se the moving power bf wind or 
water thsil is' a|^piiied to turn Fig. 1. of the 
imptoved Fig. 2. is equal to one hundred pounds 
that would be tlie whole power which would 
adt upon either set of wheels, according to th^ 
tfHes which have been laid down ; but if we 
were in want of great power wc might, without 
memmemem»f in a wj^oS ^ the common size 
^at is used to turn a single pain of stones, 

make 
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Aak^ the dctive wheel F.y a column of cast-iron 
thtit- should Weigh el^tjeen-cwt.^ or with little dif- 
ilcttlty or inconveriientce, a mudb gteatcr weight ;• 
But for the purpose of this ilIltdtration,> we will 
liiake if eighteen cwt.> this' acting upon teetii 
cii^ of the angle 6t eighty degrees, will, accord** 
m^^ t6 the known hiws of hei^* bodies moving- 
down ii^lined planesy constitute a power equaL 
t6^ th^ direct pressure of sixteen cwt;, eSsListing in^ 
f!hi^ m^&chlne: set this in motion by the moving 
^wer of one fiundred pounds, applied to the 
fifis T. &e. &c/ &c., thie whole power of the 
macliine will be found by tnultiplying siktc^or 
S^t 'fcr^ one hundred lbs., the product will b^ one 
fiulidred sind sevefity-niiiie thdnsand two hundred 
jifotmtls ! from which, 6f course, the friction of 
&e madiine is to be deducted, and then,- eveft 
sftfer making great allowance for the difference 
^fei<ih frequently takeis place between itie cote« 

« 

putedf powfer of machines, and their actuafl per^ 
fef tnsttice, the povirer tlSlH: wodild be thraf introdtt^ 
feed into the mill woiiid silill b« eil(ftrihw«. 
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Prom this ^fat§m«tot :it is m^kK^ that 
Jirithin the ^a^e Hhicb 19 P^w o$Gup}^:][}y:{a 
acommon mill^ .an .engine of most .uoQoiQmaa 
,powBt .2Q%ht jbe constnicted jmd Jcept ipmi9tiQii 
iliy.the same, moving force, which. is.UQ^ tp wiPO^ 
-the compion taill ; of, c^*rgjB, wh^re nothing 
iXnore thaatbe force of a ocHUmpn vf»lli$.W9nt^9 
At .may . foe obtained .within . a ckss ^mfa^s . 9:^ 
<kep, .in /mption . at .a )lefts expenoe.oC pQfrer jEmd 
.0f>AiQtn^; Uiajk; by the (Usual jyst^im of jwh9«l« 

-.work : .ifit6» this we .udd ^the,. pw^er tjifat jgc^y 
'c be dbtaioed. in eogijoes pf ; the gti^a^est n^agnito^ 
^ by. siting ipsiaehiniery . of » this . 4e9criptiQn jn 
.motipn i by the |)ipwer of ateam.rengil[ie8 . .^f jtjie 
.lowa vthat ^afe ^abeady in .we, we phall ^l>o 
. xenabled to form '. some . idea of .the wpidbi|ul 
.increase jofpower^i where increase of. power /is 
i.T^nted^ or the great .diminution .of . ^xpenoe> 
c jwhere a : limited . power only i is .wanted ..whifh 
« this . invention puts within the reach Kpf.^yfry 
. p«scson whose pursuits are connected. w^h.XQM)i)i^ 
; nery of any kind* 

The 



The author of tihese papers was led to 
make the discovery which he has now attempted 

'to communicate^ by the unremitting attention 

- of many years to a favorite subject in mechanics^ 
•which the experience of those years convinced 

' him could never be attained by any of thode 
combinations of fiie mechanic powers which 
were already known : this conviction drove him 
itit6 the wilderness of experiment, where he 
was so fortunate as to find what he wanted. 

^ The fikcts of which he thus obtained the 
knowledge^ could not remain long under his 
observation without convincing him that they 
depended upon some general lawsy which it 
became his business and his pleasure to inves* 
tigate ; that investigation led him to the disco- 
very which he has now endeavoured to commu-^ 

* nicate, and induced him to believe that it mig^t 
afford great advantages to many departments of 

' mechanical science if it was made public; 

' therefore, having taken out a Patait to secure 
the fair advantages of his discovery to himself, 

he 
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he is preparing to lay those inventtotis before 
the public, to which he means to iipply . it, 
as soon as they are efficiently brought to 
maturity ; he now publishes this account of the 
properties of his invention, that every one Who 
chuses may use it in his Own way, upon terms 
which will be equitable to all parties, and which 
will be more particularly explained in the 
preface. 

Description of a moving Power Jbr a Crane, 
fFindlasSy or other Machinery of thai De- 
scription : of a moving Power to be added to 
the Capstan and Chain Pumps, by the AddU 
tion of which the Quantity of Work, that inay 
he performed by those Mngines will be greatly 
iHereased ; and of a hori^ntal Rudder, by 
the Application of which, Vessels of various 
Descriptions may be impelled with great f^e^ 
' locity either witk^ or against the Tide or 
Stream, at the same Time that they will re^ 
mmn obedxent to tite Action of the coinmon 
Rudder* 

G When 
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When the preceding pages were printed 
they were intended for immediate publication; 
but an unexpected delay in the progress of the 
patent^ which it was necessary to have complete 
before the invention could be made public, oc- 
casioned that publication to be delayed for some 
time ; thi? delay was vexatious on some accounts 
but, perhaps, advantageous on others : it ^fibrd- 
ed the author time to complete working tfiodel^ 
of some machines, to try their powers, and esti- 
inate the difference between the powers of those 
improvements and of the original machines upon 
which they have been made. 

The first, see plate 3, Fig. 1, is what is techni- 
cally called the letter A crane, because the profile 
of its frame bears some resemblance td the roman 
capital of that name ; this is a portable engine 
of considerable power ; it is used for many pur- 
poses, viz. to raise goods from, or lower them 
into a ship's hold; to raise stones in building, 
weights for driving piles, and many other pur- 
poses ; as the machine is so well known we shall 

not 
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iibt notice the mitiutise of its construction, but 
6nly describe its moving powers generally, to 
compare them with those which are to be ac- 
quired by adapting the inclined plane wheels to 
them. 

The large wheel is two feet in diameter and 
tontains sixty-one teeth ; the small wheel is four 
inches and a half in diameter and has six teeth ; 
thus ten revolutions of the small wheel will pro- 
duce bne revolution of the large one^ wanting one- 
sixth, but, for the sake of simplifying the calcu- 
lation, we shall say that the large wheel has only 
sixty teeth, and that ten revolutions of the small 
wheel will make it revolve once completely round. 

The barrel or cylinder, round which the 
rope is coiled, is six inches in diameter, the dia- 
meter of the large wheel by .which the cylinder 
is turned is two feet, and the handle or winch by 
which the small wheel, or pinion is turned, is 
fourteen inches long: the apparent consequence 
of this proportion of parts is, that every time the 
pinion makes one revolution, the moving power 

G 2 travels 
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travels over a circle whose circumference is seven 
£eet ; and^ as tea revolutions of the pinion pro- 
duce one revolution of the large wheels it seems 
to foUpw that every time the great wheels and 
consequently the cylinder, makes one revolution, 
and thereby the body moved goes the distance 
of eight^n inches^ the moving power travels 
over a space of seventy feet, but this is not the 
whole of the motion. 

It ha» been, shewn at page. 2, &c. &c. Fig. 
I and 2, plate 1, that the space which exists 
upon the surface of the teeth of a wheel, is 
nearly three times as, much as it would be upon 
the suriace of the same wheel, if it was per- 
fectly plane, and the friction of the moving 
power must be exerted upon two thirds of the 
face of the wheel, or of its teeth during the 
whole of its motion;, therefore, the actual cir- 
cumference of the great wheel being six feet, the 
line of motion over it, will, in every revolution, 
be eighteen feet, which multiplied by seventy, 
the amount of ten revolutions of the moving 

power, 
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power, will give twelve hundred and sixty feet 
as the Hne of motion, described by the moving 
power to impel the body moved over the space of 
one foot six inches. 

This completely exemplifies the generally 
known principle, that in proportion as you gain 
power in the construction of machinery, you 
lose time ; and seems to confirm the opinions c^ 
those practical^ men, who say that in the con* 
struction of mills and other machinery of that 
description, they estimate that two thirds of 
the power and of the time that, is employed^ 
will always be- occupied in overcoming the frie* 
tion of the wheels ; the remaining third will b^ 
occupied in performing the work* 

If this machine is constructed of the same 
size and general proportions of its parts, and 
the inclined plane wheels of the same, diameters 
be substituted for the common wheels, it is prOi* 
sumed that, the following advantages will be 

gained. 

If 
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If the angle of eighty degrees is adopted 
to form the teeth, the large wheel will have but 
ten in its whole circumference, and the small 
wheel or pinion, but one : as it has been de- 
monstrated, that whatever power will turn a 
parallel tooth, will, in the same time, drive d 
tooth which is cut upon any angle of an inclined 
plane to whatever length it may extend, pro- 
vided all other circumstances are equal, it is 
presumed that this machine, by changing the 
wheels, and leaving all its other parts in their 
original state, will perform the same work in a 
sixth part of the time, or six times as much work 
in the same time, that it can be performed by the 
common machine. 

This increase of power, great as it is, will 
be effected by only one point of the invention, 
viz. by substituting inclined plane wheels for 
Ivheels of the common construction ; one ex- 
ample only has been given, and a working model 
of this machine has been made to demonstrate 
its power ; but it is presumed that wheels of the 

same 
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fame desdription and of all dimensions^ are appli- 
cable to every kind of work where power an4 
velocity are wanted, and where wheels are em- 
ployed, whose axes work parallel to each 'bther. 

The second point of the invention and its great 
importance, may be exemplified by shewing its 
application to increase the power of the capstan ; 
and as the capstan of a line of battle ship performs 
the greatest, as well as the noblest, duty which 
that engine is ever applied to, and as the greatest 
power that can possibly be used, to force it into 
action, is there used when necessary, the power 
and dimensions of such a capstan, as they have 
been received from a captain in the navy, will be 
stated, to explain the nature and extent of the 
improvement that may be made, by applying this 
invention to it. 

The annexed ttg. 2, plate 3, will convey 
an idea of the general form of the capstan, for 
the purposes of reference ; the minutiae of whelps^ 
Ufters, pawls, &c., or peculiarities in the mode of 
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fixing in the ressel^ will not be noticed, as thejr 
are not conceraed with the present discussion. 

A. ' the drum head^ 6 feet in diameter* 

BJ the capstan bars, twehre in number, each 
18 feet long. 

C. the pillar of the capstan, tapering from 
the deck upwards, 6 feet diameter, in the largest 
jpart. 

Six men are stationed at eaeh capstan bar, 
and two at each swifter, that is, ninety-six men 
in the whole. 

Such are the dimensions of this engine, and 
such is the power which is thought proper to set 
it fairly to work ; let us now examine the parti- 
culars of its action. 

It is estimated that fifty pounds is the maxi* 
mum of power that one man can exert, when 
constantly employed in moving machinery ; 
multiply that by ninety-six, and the product 
will be four thousand eight hundred pounds, the 
whole of the moving power. • 

The 



49 

The men who are stationed at the swiften^ 
and ait the extremities of the capstan bars^ exert 
the whole of their force npmi the extremity of 
the circle^ but the second^ thirds ficc-man^ sta- 
tioned at each bar^ loses a part 'of hispower^ as 
he recedes from the extremiQr of the bar^ towards 
4he centre of the circle j but^ for the sake of 
shnplifying this estimate, we will suppose that 
. the whole four thousand eight hundred pounds 
is applied at the extremity of the circle. 

The diameter of the drum head being six 
feet, and the length of the capstan bars eigh- 
teen ; it is probable that one foot of each of the 
bars will be inserted in the dram head, conse- 
quently the diameter of the circle, which is 
described by the extremities of the capstan bars, 
will be forty feet ; and, as the diameter of the 
capstan's pillar is six feet at the largest part, it 
follows, diat a moving power of four thousand 
eight hundred pounds^ travelling round a circle 
whose circumference is one.hundred and twenty 
feetj moves the body, upon/which it is to act^ 

H eighteeti 



fig^lem ftoft in i^ iitm# spm^ ^ im^i this 

tjfeet of «L cupsteQ is^ r^cliicibte to that of a l^ver^ 
P9 balanoe^ plaoed apoa a nRoyeab}^ $;^i^ ^nji| 
thasoialter powtr plaoiidfit tlM» «iaremiJy of th^ 
lang lever^ »i09ef ttiQ heavier body at the w4 
a£ the sihorttr l«¥er> w «<]^ t^i»Q9 hut with 
^fiemftt velo^itiea^ propprtiiw^^ to tb^ (ti&r^nt 
laagtha of th^ I^ver »; 

One inconveniwcQ of ikx% aigitiQ ia^ thai 
the greater part of l^e woving powii? in mem 
viBsc^Iar pawef> pufc upon tfa^ stretch wh^ii it is 
ealted into actiek|^ aadi. ktpt so thQ whole tine,, 
subject to variationa ftom fttague^ and n^nyt 
ether causea ; m that» i£ diio slmngi^ of somQ 
of the meiic should £ail> or aay additional resist 
toneey a» ft«>m 4a stroke of the see^ should be 
made upoB the vessel, the capstaa Instandjr wiU 
recoil^ and iw^kb. a velocity tiiat is often highly 
inluFiiMa to the i]Qeii>. The ctrdea which are 
deseribed by th^ eaifeiBefnitiee of the capfilan bi^*8^ 
heifig, to the pilkm of the eapsta% as^ one hundred 
and twisnty feet to^ eighte^> it ibUowi^ th^ xf 

any 



iny stroke fcom Ae ste, Ufton' tbd vifesse^ nrnkw 
her recoil biit a sitigle ibbt^ the men af t4ie ea])^ 
Stan bars must ineritabif be oki^en badi tbmm 
than six fleet «hd A bal^ and witii a Vf^dcity mora 
than six tifia^ greater than that with Hrhioh th^ 
indved forwanlir over thd same ipaee f ilild in the 
saiHO prdpdrtion fet^ any Icit^to «f ibe leeoiM 
surge that the ship may Aiak^; it ki ifnposSibM 
tliM the miu shoiM elthchp resist <lr gel o»t of HA 
way of tfa»s eflBrct of the suf|pe} and they KmsC| 
therefore^ be thrown xxpon tbiT deck tnHih ittddhn 
HMe force/ and othen receive Ihe itiOBt i^^rious 
ii^ie»# it is tree that tbsrpewls m^ kfpMA tcr 
prevent tfai*> and fireqwiitly socdaed in doing 0a r 
hot th^ cfa'cmnstanee hae bc^m stated^ bocauie h 
n the fKcessarf OMseqeencter of ihe prhiciplee 
tipoii wkicfe lb« eaprtaft nettt, aisd because the 
cj^ari^ ^hfch will sutrn bar dbseribed, . will m4f 
fi^m the prind^tes upoit tt bMKfa it i» c^nstf^ieted;^ 

r 

lie s^ Ikristo to t\m f^ia^e di^fiMsr^ 

Ibr tfie d»psitaii^ ^t kaa b<ft(9 des«0ilbei^ le* 
«s snii^iiti: at€^<if (9ifma Mfmn^§m, but iMdi^ 

2. upon 



upon the principles that have been developed in 
the preceding pages^ and see what effect it woulcT 
produce^ if set in motion by the same moving 
power. Let the active whe^l, -F%. 9^ plate 1, 
be the pillar of the capstan^ and ..the passive 
wheel, jF?^. 10, the cylinder, upon which the 
messenger is coiled to raise the anchor ; the drim^ 
head, apd the capstan bars, will be of the same, 
dimensions as those which are att^hed to the 
former capstan, and the same number of men 
will be stationed' to work it. 

The pillar, the drum head, and the other ap« 
pendages to the capstan that have been described,, 
will certainly not weigh less than two tons ; and^ 
as the specific gravity of ca^t iron is, to that of 
oak, nearly as eight to one, the capstan might be. 
made to weigh sixteen tons^ without exceeding 
the size of the jexisting capstan, if there could pos- 
sibly be occasion fwsuch a power as a body of 
that size would produce ; let us, however, keep 
within the weight, as wdl as the size of the 
* existing capstan^ ^nd make the pillftr^ with the^ 

drum 



driim head^ active ' wheels &c. weigh tfairty^sis 
hundred weight ; let the angle. o{ the teethe ^ 
the wheel be a. plane of eighty d^rees ; and^ 
accofding to the laws that have. been, already* 
explained^ we should have in the capstan an 
inherent power, equal to the direct pressure of 
thirty-two. hundred weight ; multiply, this by 
four thdusand eight hundred pounds, the whole 
moving power to be . applied*, and .the product 
will be seventeen millionel two hundred and* three 
thousand two. hundred pounds M .. r 

Such would be the moving power that might 
be called^into action^ by the captain, of a lijie of 
battle' ship,' to do that: duty which actually is 
peHbrmedrby a moving power of four thousand 
eight hundred pounds* -It may now be proper 
to enquire, what is the maximum. of efiect that' 
might be produced by these two machines ? . 

As the capstan bars,' &c. pf-the common, 
capstan, form levers more than^six times longer: 
tiwn that on which the body to be moved: wilL 
rest, it follows, that they will: balance a. body. 

which 
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Whkrb weighs six times their own power^ f« e. 

irom which is^ of course^ to be deducted th« 
friction of the machine ; hut the capstan which 
has been described^ will likewise bdflanee a bodjr 
which is lEox times its own w^ght, j. e. balance a 
body that weighs one hundred and three mitltoni 
two hundred and nineteen thousand two bnndred 
^ pounds ! I It is^ perhaps^ impossible that this 
power sbonld be wanted^ but m it tnajr be given 
to the capstan witbotit any inodiiveniende^ and 
as it wiU not occupy more room in the sbip than 
Ibe common es^istafiii f^re can be no impmu 
prie<y in hatting io much power at eommai^ im 
ease it sho^kl be wanted ;^ it may be abated^ hy 
potting fewer men fo work it i and in tbis- HiWf 
tbe power may be diminished at pleasme^ tiliy 
by empk^ing one man eidys aibcn^ wfaaat may be 
necessary to overcome theil^ictionef themaeliine^ 
tftffl^ me matir will Iwilaiiee^ ^ bedj)r tfant fi«igfa» 
one million smd serenfy-^imet th<ni8a«d tsw 
faimdred fmmkii eonsequemly^ the power of 

one 
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Due maiH over tbd tbore tbal power whidii it 
necessary^ ta overcome the frictioii of the mm^ 
chine, will produce a greater effect than eaa be 
procihiced by ninety, six men, when applied to 
the capstan that i« now in use* 

As the number of hands that are employed 
in ship$ of war are abundantly equal to every 
duty, the mere saving in labour that mdf be 
produced, hy adc^iog this oipsten in such ^ 
seh^ igukBy not be an object ol primary considera* 
tion, altboagh the imcrease of power msiy r tm^ 
it is nnd^rslood^ Ijbat it is not a very nacommoa 
oocurranoe for a ship to leave her anchor behind^ 
fer want of power^ under some circttmstancni 
to F»se it ; but^ to mercantile vessels of large 

burthen^ wbieh carry but few men, it isr presumedr 
that this will be an acquisxtioa, of great impn^ 

tance^ as it will enable a small portioQ of the 
few men fhey carry to^ p gi fomi : tiral duty with 
ease^ which, with the common eiqpstan, zBcpitrev 
the: greatest exertion of a large.bedy of men tor 
«Be(±; and, ia situations where the ef^sttauLoaat 

be 
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be used on shore, and where the wages of men 
constitute, an object of 'great importance, it is 
presumed that this invention will be found of 
great value, as.producinga great saving of ex- 
pence, as well as giving a very great increase of 
power in any given space. 

The great saving of time is of quite as 
much importance, as the increase of power in a 
given time, and perhaps more unexpected, as it 
is a fact totally repugnant to the received doc- 
trines of mechanics, which have been supposed to 
be universally true ; this being the. case, and the 
present opportunity being favourable, it will be 
proper to. show how tKe power and the velocity of 
this capstan may still farther be increased, so as to 
perform any work it may be applied to, in nmch 
less time than the same work can be performed 
by any other means whajtever. 

It has been demonstrated, page 9, &c. that 
whatever powers cati completely turn a parallel 
tooth, will, in the same time, drive a diagonal 
formed toothy the square of whose diameter is 

the 



the same^ to any length of an inclined plane to 
which it inay ex'tend^ provided that all other 
circumstances are equal; and it has been de- 
monstrated^ page 18j &c. and by the wheels which 
are in my possession^ that when two wheels^ 
each of which consists of any number of teeth , 
whatever the relative numbers of their teeth may 
be^ are combined with their axes at right angles 
to each pther^ the surface of that wheel whose 
teeth are turned round its axis^ will jpass over a 
space five times and a quarter more than the 
other whee]> whose teeth are inclined parallel to 
its axis^ and in the same portion of time : let us 
suppose our capstan is formed with those very 
teeth^ and see what will be the consequence* 

Let the passive wheel, plate 1, Hg. 10, re- 
present the cylindei" roi:^nd which the messenger 
is coiled, and Fig. 9, be the pillar of the cap- 
stan by which it is set in motion ; the nine teeth 
of the active wheel will , be completely turned 
^nd moved over a space equal to their diameters, 
by one revolution of the moving power, which, 
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in making that revolution, travels over a space 
of one hundred arid twenty feet ; and, in the 
same time, the passive wheel according to the de-^ 
monstration^p. 18, makes two revolutions and one 
fourth ; e. e. if it measures six feet in diameter, 
it will raise the weight which is attached to the 
cable eighty one feet, in the same time that 
the common capstan would raise it eighteen 
feet, supposing the other powers of the two 
capstans to be equal, so that the velocity of the 
body moved, would, in this case, be to the ve- 
locity of the moving power as eighty-one to one 
hundred and twenty, instead of being only 
eighteen to one hundred and twenty, which is 
ihe velocity of the body moved to that of the 
moving power, as applied hy the common cap- 
stan of equal dimensions. 

We shall now endeavour to shew how the 
power and velocity in the performance of this 
capstan may be increased, without increasing 
its general dimensions, or increasing the quan- 
tity of the velocity of the moving power. 



In order to do this^ it will not be necessary 
to increase the size of the passive wheel ; and> 
as it is^ ill this particular case^ desirable to keep 
the machinery in a small compass^ it will be 
advantageous to let it remain of its present size: 
the active wheel and the column of which it forms 
a part, weighs 36 cwt., it consists of nine teeth ' 
and their correspondent spaces, and if the dia- 
meter of those teeth was two inches each, the 
circumference of the whole would be thirty-six 
inches : if one tooth was added to the number^ 
the circumference of the wheel would be in- 
creased four inches, and the weight of the co- 
lumn would be increased four hundred weighty 
if the same proportions were preserved. 

Thus we shall add three hundred and ninety- 
eight pounds to the power of the active wheel, 
and nine feet to the velocity of the passive wheel, 
of course so much to the progress of the body 
moved, without adding any thing to the quan« 
tity or the velocity of the moving power ; and 
if we increased the number of teeth to eighteeni * 

12 we 
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we should impels drive, or raise the body moved, 
over the space of one hundred and sixty-two 
feet, in the same time that the moving power 
passes over one hundred and twenty feet ; and 
it is evident that by increasing the proportional 
number of teeth, and consequent weight of the 
active wheel, the power of the machine, and 
the velocity of its motion, and consequent in* 
crease of its effect may be continued to any ex- 
tent without increasing the power that keeps it m 
motion. 

The result of these calculations is so differ- 
ent from any thing that has been known, of 
ever believed to be possible in mechanics, that 
I should hesitate in making them public, if I 
had not the wheels upon which they are made in 
my possession : of the existence of these, there 
daii be no doubt ; if there are mistakes in ^he 
calculations that are made upon them, those 
mistake may be discovered, and corrected; and, 
ij^tween the performance of the machinery 
which Jiad now been described, and the theoiy 

upon 
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Cipon' which it is founded, there may prove to 
be that kind of difference which frequently ex- 
rsts between calculation and practice : yet, after 
^very possible allowance can be made upon this 
subject, it is presumed that much advantage will 
De derived to the community by adopting it. 

It will be proper to mention some peculiari- 
ties in the form of this capstan, from which it is 
presumed that no inconvenience will arise, and 
Dttiers which it is presumed will, in some situa- 
tions be advantageous. 

The common capstan moves upon a vertical 
axis, round which the cable or messenger is 
coiled ; but, in the capstan which has been de- 
scribed, the pillar will remain vertical, but the 
passive wheel round which the cable, &c. is coiled, 
will move upon a horizontal axis : this, it is 
understood will make no difference as to the fa- 
cility of delivering the cable, &c. into the hold, 
iior will it in fact, occupy more room upon deck 
than the common capstan, the diameter of the 
drum-he^id of vi4iich, as well as the capstan 

itself, 
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itself, is ■ six feet ; if the same drum-head 
is preserved, the passive wheel and the body 
of the capstan which is connected with it, 
need not occupy more than three feet, so that 
it would still stand under the same drum-head 
and occupy no more room upon the deck than 
the old capstan. 

If it should be desirable, the same active 
wheel and capstan may be made to turn two 
bodies at the same time, and these may be eo 
managed, that they will be worked by the same 
motion of the moving power in the same time, 
and so arranged that they may both raise the 
bodies they are applied to, or one may be raised 
and the other lowered at the same time, by the 
same action of the moving power. If this con- 
struction is adopted, it may occupy a foot more 
than the diameter of the drum*head, upon the 
deck, and it will of course be for nautical mea 
to decide, whether the occupation of so much 
space will be any inconvenience, or whether the 
acquisition of a double capstan, such as has been 

described. 
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described, will be of use .to them ; but it is pre- 
sumed, that in situations on shore, the double 
capstan will be an important acquisition, as it 
may by a simple arrangement of proper tackle, 
be made to work two cranes, with the expence 
that is necessary to work one, and either of 
these cranes may either raise or lower its weight 
at the same time with the other, or one may 
raise while the other is lowering, and without 
loss of time or interfering one with the other. 

Notwithstanding this discovery is new in 
all its parts, as it depends upon the new applica- 
tion of mechanical principles, whici) have been 
known to mankind as long as any demonstration 
of mathematical truth, it will not be unreason- 
able to suppose, that some similar combination" 
of the same principles has been known in 
former ages, and, to confirm the probability of 
this conjecture, the following facts may be men- 
tioned. 

In the ruins of the temple at Baalbec, are 
said to exist stones, which measure sixty feet 

in 
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in lengthy and are of proportional heightl^ 
and breadth ; they are raised to a considerable 
height fix)m the ground^ and were certainly; 
placed in their present situations by the hands 
of man^ although the builders and the means 
they made use of, are equally unknown to us ; 
at Persepolis, in Egypt and in India, are said 
to be buildings of unknown antiquity, which 
contain many stones of equal magnitude ; as it is 
impossible to believe, that any human force 
could effect such works without the ^d of sci- 
ence, and as it is presumed, that by such a cap- 
stan as has been described, such stones might 
be moved with as much ease as modem builders 
can raise any stones which they wish to employ, 
it is not unreasonable to suppose that some mo- 
dification of ihe principles which have now been 
developed, was well known to those who con- 
structed the buildings alluded to. 

In Sicily, again, exist the remains of the 
Temple of Jupiter Olympius, which is con- 
structed upon a scale so vast, that Denon says, the 
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Volutes in some of the columns were large enough 
for a man to stand in : here^ stones of immenste 
magnitude^ such as no modem builder would at- 
tempt to put together, are to be found; Sicily 
possessed all the science of ancient Greece, ahd^ 
^ in all probability, might possess engines whicli 
were formed by some similar combination of 
these principles, although the knowledge of 
these engines have been lost in the ruins of Gre- 
cian art, knowledge and science. 

When Marcellus besieged Syracuse, the be- 
sieged made the most obstinate resistance, and 
among other devices of destruction, with which 
they were supplied by the inventive genius of 
Archimedes, it is said they had one with which, 
as soon as the Roman ships approached the 
walls, they seized, tore them suddenly out of 
the water, and instantly dashed them to pieces 
against the walls, to the utter destruction of the 
vessels and their crews : few facts in ancient his- 
tory are better attested than this, yet the means 
by which such wonderful eiSfects were produced , 
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are entirely unknown. The Romans were, at 
Ibest, and at all times, but the apostles of de- 
Ktruction ; in the time of Marcellus they were, 
as to matters of science at least, bnt ignorant 
Wbarians ; they were irritated to madness by 
the destructive resistance that was made to their 
power ; when, at last they obtained possession, 
they destroyed the place, murdered the mathe> 
matician, and demolished his engines with the 
most savage fury; though they afterwards re- 
pented, and wished they had been preserved, no 
doubt, that they might turn them to the de- 
struction of those who might afterwards o[^p6fe 
them: but the wish was iii vain, every tliiftg 
connected with the fact was buried in eternal ' 
oblivion, except the remembrance, which the 
inferior state of modem science seems to render 
improbable, that such things once existed. 

It is not pretended that the means, which 
were actually used to produce the above t6^- 
tioned effects have been discovered ; but, if atiy 
conclusions may be drawn, by faif indudtiiift, 
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from the facts which have been stated^ it migr 
be presumed that by the aj^Ucation of llios^ 
modiacations of known mechanical principles 
which have now been developed^ effects may be 
produced which will equals if not exceed^ what* 
ever has been dcxne by the application of buman 
power or science to machinery. 

Ilaving given two examples of machines, 
which have been constructed by applying the 
two simplest combinations of thb invention^ it 
is intended to add a third, in which two of the 
simple powers are combined : for this, the diain 
pump of a line c^ battle ship will be selected, 
because it requires great power to make it act 
with effect, and because, from the circum- 
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stances of the case, it is much limited with 
respect to the space which it can be permitted to 
occupy. 

Chain pumps are constructed in various 
manners, the peculiarities of vtrhich it is not in- 
tcsnded to investigate, but it will be supposed 
:that the best ccmstruction has been adppted, and 
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it is intended to increase the powers oif a pump 

« • 

90 constructed^ by adding so much of the pre- 
sent invention as may be applied, to carry the 
execution- of that pump to the highest degree 
of perfection of which it is capable. 

The following dimensions of the chain pump, 
and of the powers which are employed to work 
it, have been ascertained to be correct, and they 
may be better understood by referring to the 
annexed figure. 3^, plate d. 

A. Cylinder or barrel over which the chain 
passes, 2 feet diameter, B.B.B.B. The handles 
by which the barrel is turned ; to the axis which 
passes through the barrel, its ends work in 
stanchions which are fixed into the upper and 
^wer decks, the circles which the handles de- 
scribe are S feet 8 inches in diameter. Twenty* 
four men may be employed, as a full comple- • 
ment, to work this pump with the best eflfect. 

The power that can be exerted by twenty- 
four men in working this pump, will be twelve 
hundred pounds, the circle which the handles 
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describe being 3 feet 8 inches in diameter^ in 
making one revolution the moving power will 
travel over the space of eleven 'feet, and the dia- 
meter of the cylinder being 2 feet, that revolution 
will deliver a body of water from tl\e pump, which 
shall equal the dimensions of the boxes and be 
six feet in length. Soon after the pumps are set 
in motion, they will acquire their maximum of 
velocity, and all the subsequent exertion, what- 
ever . the urgency of the case may be, will be 
employed in keeping the work of the pump up 
to that maximum. 

If there is any situation, in which imperi- 
ous necessity demands that the greatest power, 
which human ingenuity can produce, should be 
instantaneously obtained, it is that of a ship at 
sea, when her chain pumps are set to work ; the 
* water gaining upon the hold ; the men all fatigued 
with their exertions, the fatigued men who are 
sinking at the pumps, relieved by those who 
have not recovered from that fatigue which has 
already been produced, and, after every nerve 

has 



has been strained to the utmost, scarcely a hope 
remaining that the water shall be so far reduced, 
as to put them in a state of safety ; it is then that 
the application of this discpvery may be emi- 
nently useful. 

It is presumed that> wherever chain pumps 
are to be used> the best^ pr those which are sup* 
posed to be the best constructed will be employ^ 
ed; it is therefore proposed that, when thi^ 
invention is adopted, every part of the original 
pumps shall remain, only making such akerar 
tions as shall be necessary to adopt the improve* 
ments to them. 

Acting upon this principle, let the passive 
wheel, JF%. 10, plate 1> be the cylinder by which 
the chain of boxes is Tais9ed ; let the active wheel, 
/^. 9, be connected with it, ;uvd its axis be pro- 
perty secured in the decks, above and below ; this 
active wheel and the pillar connected with it, 
way, without inconvenience, we%h 9 cwt. Upon 
a t!onvenient part W this pillar, . place another 
Mssive wh^l, which is tp be wprli^ed by an active 
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niieel pk«ed'#itik )CI axis horizontally, which is 
o be tamed by the iEode to which the handles 
ife attiftched: this iaitangement will be under- 
itood by t^erring to 1%. 2, plate 2, where H. 
vill indicate the second'passive wheel, and L the 
letive wheeh to Which the axle is attached ; the 
consequence of this aifsihgement will be ai 
bllowi :-^ 

The active wheel #eighing 9 cwt. will con- 
^in a power equal to tiie direct pressure o( eight 
[lundred Md hi hety-six pdunds, which multiplied 
l>y twelve hundred, the porw^r of the twenty- 
Pour inen Employed, will give bne ttrillibny 
leven huhdr^ attd five thousand two hundred 
pounds, the moving power 6f the whole machtnel 
b* if two m6tk only iMte ettiployed, thtqr will 
producse a movitog poi(^ of nineteen hundred 
and ninety-t^o poutids, #hi<^ is MteniWMiifcid 
ahd hinety-t^^o |K>ukids tA^tt than the wliela 
pow<» of the tWMtjr-^fimi' ii«f ti, wh^tt'iqppHdl^ 
the srigtdal {railup< 



ITie increased , velocity with which thit 
power will.be exerted, .will be quite equal to the 
increase of the power itself : one revolution of 
the first active wheel, will produce two revolutions 
and one-rfourth of the passive wheel, which is 
connected with the cylinder over which the chain 
is moved> and one revolution of the axle to which 
the moving power is applied, will produce two 
revolutions and one-fourth of the first active 
wheel, i. e. one revolution of the moving power 
"will produce five revolutions of the chain barrel; 
or, in other words, the moving power, by travefc 
ling over the space of eleven feet, will deliver a 
column* of water whose length is thirty feet. 
Thi^ estimate of the velocity of this combination^ 
is made upon wheels which I have made, which 
atand before me, which I have counted ' and 
oaeasured, and, on this point at least, it is im- 
possible that I should be mistaken : - the estimate 
of "their powers is made according to the acknowV 
ledged rules, by which such calculations are 

made. 
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mtBde, and it n jprosumed they will pov« to b« 
eorrect : so £ar then^ we may say^ tbat we bavQ 
proceeded by experiment^ and may theref<H^> w 
a matter of speculation^ proceed 9tiU fartbor. 

Upon referring to the description that has 
been given of th6 capstan^ it will be feen that by 
applying the same principles to this ipovin|^ 
power of the chain pump^ its power» its veloci^ 
ty^ and therefore its execution may be iocrea^e^ 
in a three or four fold df gree> without requiring 
any addition to the moving power. So mucb 
has been said upon the sUf^sitioa» that tb^ 
construction and general siw of the original 
pump is preserved ; but^ if &rther experience 
diould introduce this invention into general use> it 
may be finind adviseable to enlarge the fige of tb^ 
pumpa^ so as todelivier acolumft of water <>f piuqbL 
laiiger dimenaio^ in the iHUPPie por(mi-pf tiwe; 
m, tf the economy of apace in navial ar^biteotur^ 
A<mld Ibrbid tfats» there uudoiibt^ly itgcie situa- 
tions in which it is desirable tP ^t rid <^f hrg^ 
quantities ef waA^^ in as lUtJe ti«M myi with «^ 

L little 



little expense as possible, and in ivliich thi§ 
invention may be so modified as. to produce a 
degree of efiect of which previous experience can 
give no example. 

^ Circumstances^ which it will be needless to 
jparticularize, induced me to reflect, many years 
ago, on the possibility ,of impelling vessels 
through the water by means totally different 
-from oars or saiU; the increasing importance pf 
Inland navigation stimulated me to pursue the 
subject, by suggerting that, if the means of 
tloing this could be devised, the invention, when 
perfect^dj would be a valuable acquisition to that 
ipart of our commerce ; and in the beginning of 
last summer I prepared to put my scheme in 
'execution. My first design was only adapted to 
Ifae purposes of canal navigation ; the peculiar 
cireutnstan^si of; whii^ imposed restraints which 
'mnst have the efiect of indispensable laws, or 
the iifvention^ if it was otherwise* completed,- 
'would'diminish, in utility, ' in proportion as they 
were mt conformed to ; thescilatv^ were> ist* tb%l: 

the 






tile machinery should ^ in no case^ occupy mora,, 
space in breadth or .'depth tlian the vessel tct 
which it was attached; and very little more in 
height than the same vessel ; • 2d. that it should 
perform more work in a given time, than could^ 
be performed by the same vessel when worked 
in the usual way; 3d. that it should; if possible,, 
be a machine which might be attached to any. 
vessel to whose size it was adapted; and fourthly^ 
that the expence of construction; keeping up^^ 
and working the machinery, should be much, 
less than the expence of working the vessels to. 
which it might be applied in the usual way ; for^^ 
if it did not possess these advantages, it could 
not be expected that it should be adopted by those 
who are engiiged in such navigations, whatever 
power the machine might possess, or whatever 
ingenuity might be displayed in its construction. 

« 

Upon these principles my first model was 
completed, when a friend who resides near th^ 
mouth of the Thames, offered . me his premises- 
and ev€lry focility that bis situation afiorcled to 
.' ..: L S carry 



ctdiy i&y ^ksign into executioii ^ this ^sifier was 
too advantageous not to be aocepted with the 
greatest satis&ction^ hwit it plaoed me in a siiMA* 
lion very difierent from tfeat in which 1 had 
originally intended to be. 

It was easy to discover that, on n vewel, ma- 
<)hmeiy which might produce a €^itaiii ^efeet 
when tried in still water^ or in a caliai ^ere the 
water a|iproaches to that «tate> mi^it have no 
efibct when tried in a situation so near the sea> 
and of course subject to aU the iafiiience of tiie 
iSdes, winds, and wei^er in that situation ; fer 
tiiis reason I abandoned fifty ^rst design and 
adotyfed one that would ise better adapted to that 
in which tt was to be tvied^ mjn^. to tpy whfether 
a larger veasd wou^d be jmpdled, in thi« open 
situation ei^er ^th> againrt, c^ aotMs ^ 
tidob 

'Rjo vessel ad^^ted wfts a cutlor whose di- 
mensions were thirty feet in lengthy «ix feet 
Ibur inches in breads ^n*d ^ree feet eleven 
inches in *depth 5 it i$ «sualfy rowed *y six men, 

and 
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«nd when rowed bj six good flieti will mak€ tit 
miles in an hour. 

The size ^4iie macbineiy was regulated by 
the prindipies that have been laid down; tiM 
impulse was given to the vessel by a water wheel 
fixed at the stem^ and the wheels wiiich cooneot^p 
ed that water wheel with the moving power 
stationed wi^in the vessel, were so combined that 
one revolution of that power would impel ber 
Utore tlMH seventy ieet straight forwards, at the 
same time tbat she wm »nder tbe influence of the 
common i^udder, as nHich as if ahe was moved 
fbrwards by oars onlys Ihe machinery was so 
adapted tiiat it *might be wo]4ced by dtflier eoe 
Or two IBM, each or ettfier of wfaidi might fcem 
a wifidi to set it in motion, or leaoh or either of 
wbich m%bt apply a windlam said be assisted ta 
v^Kyrking it, by at least one more man without 
any 'difffcidfy ; ao Dbsit iAm vneanm smoe fpovided 
to woi4: kiethf four men if it sbouidy under iaarjr 
circumstances, be necessary^ theugjb, nrfMia it 
Wfts considered that ^ m€», ^wlSk omt, jsach ^ 

whose 



whose power is estimated at fi% pounds^ i. e. 
three hundred in the whole, could row her sii^ 
miles in an hour, and the estimated pbw^r of 
tlie machinery, calculated upon the principle 
that have been explained, was upwards of twenty 
thousand pounds, it was presumed that one 'man 
would be able to drive her forwards, with at least 
9A much velocity as the six men would, when 
vowing in the usual way. 

The result of the experiment was as favour- 
able as had been expected, and the particulars will 
be published on a future occasion, along with 
others which are analogous to it ; it will only be 
observed here, that it suggested to some gentle- 
men, who are thought competent judges, that 
llie invention might be applied, with much ad* 
vantage to the purposes of general navigation ; of 
this the author has no knowledge, and therefore 
does not pretend to judge; but presumes to think, 
that if it may not be so applied, as to become a 
permanent part of vessels intended for sea voy- 
ages, it may, periiaps, be taken on board of some 
' / ships. 
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ships, answering the purposes of an equal weight 
of ballast, at all times, and be oiounted at a short 
notice, so as to be eminently useful on particular 
occasions* 

If this machinery should be attached to 
any vessel intended for sea voyages, it must be 
arranged in a nfianner very different from that 
which will be adopted for inland navigation ; in- 
stead of one wheel attached to the stern, it 
should consist of two wheels attached to the sides 
of the vessels, either in a line with the main, ot 
the mizen mast, and be so arranged that the 
pressure of the moving power should be against 
the lowest part of the mast, by which meand 
that pressure would co-operate with the action 

of the sails, ,and being applied near the bottom^ 
would in no case strain the vessel improperly 4 
.each of the wjieels might be worked by separate 
machinery applied directly to it, or both worked 
together by such a capstan as has been alr^y 
described, so as to move her directly forward, 
while the rudder is left to perform iti duty in the 

usual 
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tttoal way } if this cotnbifidtion was to be e£^ 
ftcted^ and the poovers of the machinery have not 
been over-rated^ it it presdmed that the lai^est 
ships that ever floated^ may be impelled through 
the water widi considemble Telocity; either 
when no breath of air is stirring, Or when li^bl 
winds are favourable, or with all sails furled^ 
when such winds are adverse: the only ques« 
lion for consideration, is, whether the perma^* 
stent attachment of such machinery to ships at 
aea, could be attended with any disadvantage ; 
0( this question, nooe but seamen are judges*, 
iMid to their decision it must, therefore, be sub*- 
mitted. 

iSupposing tliat it i^Kyuld be thought right not 
to adofit diis pemwuient machinery, for the pur« 
poses of marine navigation, it is still presumed, 
tiiat it may, as a temporary meaiure, be adc^pted in 
inahy situations with advantage. I have beem 
toldyby gentlemen who have been in Itidia, ihM^ ik 
the equttiQctial hvtitucfes, aftd other sitcmtions, ships 
are frequently bcKHiiBied for days, and ^ometim^ 
t weeks, 



^eeks, without moving from one spot on whic^ 
they seem to be fixed ; it is presumed that in 
such situations^ ^ few hours might be apent in 
fixing the machinery, and the ship might after- 
Hvards proceed with a velocity, that might be 
ascertained with certainty, to the end of her 
yoyage, with a great saving of time, and, con- 
s^uently, incalculable advantage of those whose 
property is embarked in such pursuits* 

These are, indeed, but speculative ideas ; 
they are ideas, however, which may easily b^ 
Jbrought to the test of experiment ; whatever 
power can impel any large vessel through th^ 
Thames, will impel the same vessel through the 
calm waters of an equinoxial latitude, and as 
the machinery, if constructed with that vie\^ 
might be removed from one vessel to anothe^ 
pr be converted to any other purpose, it is prQ- 
Bumed that an expence, moderate in proportiojti 
%0 the object in view, would lead to a cerpa^ifL 
determination on the subject; should it be .tb.e 
VfUh pf those who have a manifest intere$t ^a 

M promoting 
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pfmotiHg*m6h M objfett, the patentee will pfei«s« 
hfs ijfecoreiy til liieir ^isp<!ma}^ and deidi*6iate » 
tOvtth of Iris own titae as will be MceBSHi^ to 
cSiirjr it iAto ett6ution. 

Haring^ proceeded so hr, gtiid^ in iNune 
f6S]ped:s by defmonstration^ in others by ^Iculs^ 
Hon upcfn experiments^ we fhall be e^used for 
f^icamining, as a matter of specutation^ %u>w ftfr 
any, and what advantages may be atkalMfd^ bof 
ijyptyirig this fntention or discovery to til^ great 
Inachitiety of the country. 

ft is written (vide Encyclopedia BriteMiictt^ 
tcrticle Steam Engine}, that sificb is Ihe magnitude 
of the steam engities, which are empk^ed ki 
soriie of the mines in CornwaH, thai the nmtieir 
Hjohich is tiffed at every strokey weighs move than 
'^bne htmdred tons, and that snch engkies^ will 
ittiake sixteen or seventeen strokes every mkiute* 
tt is difficult for those who are nc^ &»iiliar wi^ 
such subjects, to form an adequate idea ^ the 
power whifeh can keejx irtN^h afn •enoMioiis mass^^ 
matter in motion, ^ ^of the strength of iiliie 
-"-'.. ' *i buildings 
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building^ which caa be%r its p^rpgtual vibra^ 
tion : it is ^possible th*t the magnitude an4 power 
of such feqgin^s m^y be increased, buj:? sup- 
posing that to be thi? fact, the time must come 
Mrhe^ the ^ ^peAce pf raisii:ig the iengine and thg 
expence of keeping it in action^ will ^bsofb alj 
the proflt of the wncera, whjich then will cease* 

Thi3 being a possible cjise, it m^y not b§ 
Xisele^si, to enquire whether it will not be possible^ 
hy combining the system of iiiachinery that has 
heen eicplaiped with all the matter, and some of 
the power which has been exerted in such under- 
takix?^^ a degree of power m?ty not be pbtaine4 
which h43 never yet been tried in similgx ijuder-r 
tekings. 

(^t a building be raised| in a convenieni^ 
jBfitMntiipn xipon the surface of the groijind, plape 
in it i» ste^^m engine who^e power shall be one 
tpnj connecjt this with an g^ctiye wheel in thg 
manner rjepresented, iq plate ?, f'i^T 3 ? |et t)ii| 
wei^nin^.tons^ itjs.tee^Jth he cut pn t):f^ ftn^ p| 
eighty itJfigFQg?, afld it^pomr ifilj feg jeight tpp^c 

M 2 connect 
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connect this with the passive wheel as at Figs. ^ 
and 10, plate 1, and let that raise or force the 
water from the greatest depth to which it can 
safely be carried ; the power will, in this case be 
eight tons, and the effect such as that power is 
able to produce. 

If it is desired to go to a greater depth, or 
to produce a greater effect than this quantity of 
power will produce, instead of making the pas- 
sive wheel the raising or lifting power, connect 
its axis with a second active wheel which shall 
likewise, weigh nine tons, and add to this second 
Active wheel a* passive wheel, as before, which i^ 
to become the lifting power ; its effect will be ad 
its own power multiplied by the power of that 
%hich acts upon it, or sixty-four tons : let this 
be repeated ten times and there will be eleven 
active wheels, each weighing nine tons, conse-» 
quently ninety-nine tons in the whole ; and a$ 
the power of each active wheel will be ais its own 
|)ower multiplied by the power which imme- 
diately precedes it^ the powei^ of the whole will 
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be seen by the following estimate, by which. it 
will, likewise, appear that the same power may 
be continued to increase, progressively, in tlip 
same proportion to any extent to which it caa 
possibly be required to apply it. 

8 

"64 
8 



512 
8 



4,096 
8 

32,768 
8 

262,144 
^8 

3,097,153 
8 

16,777,216 
8 

134,217>728 

8 

* . 

1,073,741,824 

8 

8,589,934,592 tons, being "tlife 

moving 
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Woving power of the whole. It has be^i already 
ihewn^ that the increase of velooity may accbm- 
|iany the increase of power, in any proportion 
Aat circumstances may render necessary, and it 
seems evident that this system of machinery 
may put a degree of mechanical power at our 
disposal, that has never yet been attained by 
any machinery whatever. 

When it is considered that this power will 
be produced, by an original extraneous power of 
only one ton, it may be asked what eflfect would 
be produced, if such a train of machinery should 
be worked by the power of that steam engine 
which lifts, or raises one hundred tons of matter 
seventeen times in every minute that it is kept at 
work ? The firmest mind may feel a disposition 
to recoil on considering the conclusion to which 
the answer to this question must lead : yet, when 
it is considered that it follows, by fair induction, 
from experiments that have been made upon 
material objects, which exist, and may be pro- 
^HCed to repeat thgjsie ^:^rimeots which have 

been 
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been tried^ or to try any others that may be 
thought necessary to verify the facts, it is pre- 
sumed that, however unwilling they may be to 
receive implicitly the, statements which have 
been made, those who will be benefited by them^ 
if correct, will think them deserving of, and 
therefore will take the trouble to give them the 
most serious investigation. 



THE END. 



%* The Reader is requested to coriect the following (sstential Emta, 
Page 54 :— for two hundred and eighty-eight thousand ; read twenty-eight 
thousand eight hundred. 
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BY THE SAME AUTHOR. •• 

1. The second edition^ price 5s» in, hoards.. 

Useful Hints to those who are afflicted with Ruptures i 
on the Nature, Cure, and Consequences of the 
Disease, and on the empirical Practices of the pr^« 
sent Day. 

S. Second edition j price \\s. in boards. 

A Practical Essay on Distortion in the Legs and Feet of 
Children, &c. With an Appendix containing Sixty*? 
two Cases that have been successfully treated in Pa- 
tients between the Ages of One Weefc and Twenty- 
five Years. 

^* Mr. T. Shbldrake*s Ca$e8 of DiBtortion, whether sac? 
cessful or UDsaccessful, are related with much perspicuity^ 
candour^ modesty^ and apparent respect for truth. The 
importance of rendering distorted limbs serviceable to the 
unfortunate patient must- be self-evident to the commonest 
observer. To parents who have the painful duty of support- 
ing a deformed olTspringy it must be cppspling to see their 
children^ through the meaps psed by this ingenious artist^ not 
only relieved from weakness and disease^ but restored to faealth^^ 
vigour, and the natural beauty of the human figure^ which 
has such an influence on society. Nor can it be ungrateful tQ 
the general philanthrppist to learn> that in t|ie course of a lew 

years. 



43 

jmn, not lest than Bixty.*two persons have been cured by the 
exertions of onr author. The particular nature of these dis- 
eases and cures is exhibited by the plates^ in outlines^ drawn 
from models taken from the different limbs, both before and 
after the cores. Mr. T. Sheldrake has obtained a patent for 
the instruments which he uses In restoring distorted- feet and 
legs to the natural position. When we consider that medical 
men in general have thought these things unworthy their 
attention, that very little science has yet been exercised in the 
construction of trasses and instruments for improving 
crooked limbs, and that they are generally made by mere 
mechanics, who have ho anatomical knowledge, we can 
discover no reason why an ingenious and regularly educated 
gentleman, who may have made some useful discoveries in 
this neglected department of medical science, should not meet 
i^rith every epcooragement which circumstances may admit, or 
the nature of the subject deserve. This, however, to the 
prejudice of the public as well as the author, has not been ' 
the case 5 and be complaini, wjth much apparent justice, of 
the improper conduct of his ne3r relation, and also of a no* 
minal editor of a medical journal. With these personal mat- 
ters it is not our province to interfere, and if it were we 
should not decide, in such a striking case, on ex parte evi^ 
dencc. We were rather surprised, indeed, to find that the 
author had been engaged in a controversy with one of his 
colleagues at the Westminster Hospital, a man of real talents, 
and formerly a very sanguine, now a very diffident practi- 
tioner, but still with a mitid very superior to the other profes* 
sor here alluded to. We acknowledge, however, both the 
justness and talents displayed in Mr. Sheldrake's remarks 
(p. 122-3) on that gentleman's letter. Upon the whole, we 
fan only repqipmend this >york to the attention of medical 

practitioners. 



